Introduction D uring our investigations of the properties of liquid crystalline azomethines we synthesized, characterized and investigated some new low mo lecular weight and polymeric azomethines.
Liquid crystalline azomethines prepared by con densation of 4,4'-diaminoazobenzene and 4,4'-diam inostilbene with /»-alkylbenzaldehydes are known since 1911 [1] and 1910 [2] , There is no information in the literature on the con densation of 4,4'-diaminoazobenzene (1) and 4,4'-diam inostilbene (2) with /?-acyloxybenzaldehydes ( 3 -6 and 7 -1 0 ) .
Liquid crystalline com pounds with two mesogenic moieties which are separated by a spacer ("twins"), containing azobenzene and stilbene units (1 1 -1 4 , 1 5 -1 8 and 19, 20) are also un known.
The synthesized com pounds and polymers show the following principle structure:
By condensation o f 4-hydroxybenzaldehyde with the acylchlorides C H 3-( C H 2)"-COCl (/; = 4, 6, 8, 10) , the corresponding 4-acyloxybenzaldehydes 4 0 -4 3 were prepared. By reacting of 4 0 -43 with 1 the com pounds 3 -6 and with 2 the com pounds 7 -10 (type A) were obtained. By condensation of p-hydroxybenzaldehyde with the alkanedicarboxylic acid dichlorides C 1 0 C -(C H 2)" -C 0C 1 (n = 4, 6, 8, 10 ) the corre sponding alkanedicarboxylic acid bis(4-formylphenylesters) 3 6 -3 9 were prepared. By reaction of 3 6 -3 9 with 4-aminoazobenzene (31) and 4-aminostilbene (32) we got the com pounds 1 1 -1 4 and 1 5 -1 8 (type B). ; f 0H O^C H = N^Q^X^^N=CH^G^0' 0C _ (C H 2)n-C0-
CH3 -(C H2
Polym er n -X - The polymers 29 and 30 were prepared anale re ur / S v ,ru . , s v ,,, " / = \ / = \ gously from 33 and 1 or 2.
The com pounds 3 -20 form yellow to orange coloured crystals and can be purified by recrystal lization from glacial acetic acid or dimethylformamide. They are the model com pounds for the following described polymers 2 1 -2 8 .
The polymers 2 1 -2 8 were prepared by polycon densation in the solution o f 1 and 2 with the alkanedicarboxylic bis(4-formylphenyl)esters.
The structure of all com pounds and polymers was confirmed by elemental analyses, IR-spectroscopy and mass spectrometry.
Results
The model com pounds 3 -18 are liquid crystal line compounds. No mesophase was observed at 19 and 20 (Table I) Number of CH2 g rou ps O m elting point; + tran istio n point; x clearing point.
It was not possible to investigate the melting and transition tem peratures of the polymers 2 1 -30 with the heating rates of the model com pounds (10 K/min), because o f the decomposition of these polymers at these heating rates while DSC-measurements were carried out.
We investigated these polymers with the standard-D TA cell from Heraeus with heating rates of 100 K/min and received the following transition points (Table I) . The measurements were per formed up to 500 C but in spite of the high heat ing rates the transition and clearing points could not been determined exactly.
From all compounds mass spectra were taken for studying the thermal degradation. Because most of the compounds and polymers decompose at higher temperatures, we were interested to study the decomposition of the molecules.
It is very typical for the decomposition to start at the ester bond. Within the groups of model compounds and polymers the mass spectra show the same scheme of fragm entation, differentiated only by the length of the alkylene moiety and the mole-peak.
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Discussion
All prepared com pounds have stiff and planar mesogenic groups with three or four arom atic ring systems. The colour is caused by the conjugation between the aromatic ringsystem and the azomethine, vinylene and azo links.
Decomposition occurs on all com pounds near to or at the clearing point.
The tem perature range o f the mesophases is de termined by the melting and clearing points of the known liquid crystalline compounds.
t r a n s -U,V -bis ( benzylideneamino) azobenzene [ 4 ] K / 198/ N /300I I (dec.) t r a n s -U, W -bis (benzylideneamino) stilbene [ 51
These com pounds also decompose in the nem at ic phase. The melting and transition tem peratures of 3 -1 8 decrease with increasing even numbered methylene units in the average of 6 -7 .5 °C per methylene unit.
The temperature range of the nematic phase is nearly constant within the groups (3 -6, 7 -1 0 ,  1 1 -1 4 and 1 5 -1 8 ) . There is no influence by the spacer length but it does correspond to the nematic range of the compounds 34 and 35.
The compounds 1 1 -1 8 with the stiff mesogenic groups at both ends, separated by a spacer (type B; "twins") are thermally less stable than the com pounds 3 -1 0 with free rotating alkyl chains at both ends (type A).
"Pre-melting" has been observed for 15-18 du ring DSC-measurements, and identified as a solidsolid-transition by microscopic observation with polarized light. The type of transition will be deter mined by X-ray analysis.
Between 130 °C and 150 °C endotherm ic transi tions have been seen. This can be explained by the rotation of long alkyl chains.
The compounds 7 -1 0 have a nematic and one or more smectic phases. The smectic part grows with the increasing num ber of methylene units, in agreement with the results of other authors [6] , Only the polymers 27 and 28 show a mesophase between 320 °C and 333 °C (27) and between 320 °C and 380 °C (28).
Experimental Part
The elemental analyses were made in the Labo ratory of Microanalysis at the Institute of Organic Chemistry o f the FU Berlin. IR spectra were taken as KBr discs with a Perkin-Elmer 580 B spectrome ter. Mass spectra were taken by a Varian MAT-711 spectrometer. Because o f the insolubility of the prepared compounds and polymers it was not pos sible to take 'H N M R spectras.
The melting and clearing points were deter mined with the DSC-system TA 500 S/2 from Heraeus (Hanau, BRD).
The textures were analyzed with crossed Nichols and photographed with the microscope "Univer sal" from C. Zeiss (Oberkochen, BRD). The de clared yields are crude yields. (2) 2 was obtained by a modified Wolff-Kishner re duction according to the method of Huang-M inlon [8] , Yellow needles from ethanol, m.p.: 227-228 °C (lit. [8] : 227-228 C), yield: 40% after sublima tion. 
trans-4,4'-Diaminostilbene

General synthesis o f the p-formvlphenvlesters 3 6 -4 3
The /7-formylphenylesters were prepared ac cording to Einhorn [10] by alcoholysis of the corre sponding carboxylic acid chlorides and dicarboxylic acid dichlorides in dry pyridine as the solvent and D M F as the catalyst. The acid chlorides have been prepared with PC13 and the corresponding carboxylic acids. The /»-formylphenylesters 3 6 -4 3 were recrystallized from ethanol and characterized by elemental analyses and IR spectroscopy. General synthesis of the 4,4'-bis(4-alkylcarbonyloxybenzylideneamino)azobenzenes 3 -6 , the 4,4'-bis(4-alkylcarbonyloxybenzylideneamino)-stilbenes 7 -1 0 , the alkanediacid-bis{4-N-(4-phenylazophenyl)iminomethylphenyl}esters 11-14, the alkanediacid-bis{4-N-(4-styrylphenyl)iminomethylphenyl}esters 15-18, l,6-di[5-{N-(4-phenylazophenyl)iminomethyl} -2-thienyl]hexane 19, l,6-di [5-{N-(4-styrylphenyl) iminomethyl}-2-thienyl]hexane 20 and the polymers 2 1 -2 8 .
Bis (4-formylphenyl) hexanedioate
For preparing the low m olecular weight and po lymeric Schiff bases, the am ino and carbonyl com pounds were refluxed for 4 h in a dry solvent at 109 °C (toluene for the low m olecular Schiff bases) and 153 °C (dimethyl formamide for the poly mers). The reaction product was allowed to cool down to room tem perature and the precipitate was filtered by means of vacuum and recrystallized from glacial acetic acid or dimethyl formamide (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) . The polymers were extracted with boiling ethanol and then DM F. ( C4,H 48N 40 4 (672.4) Calcd C 74.95 H7.19 N 8.33, Found C 74.87 H 7.27 N 8.41 . (5) From 0 C46H 56N 40 4 (728.9) Calcd C 75.77 H 7.75 N 7.69, Found C 75.64 H 7.99 N 7.70 . (6) From 0 C50H 64N 4O4 (784.5) Calcd C 76.47 H 8.22 N 7.14, Found C 76.71 H 8.54 N 6.91 . ( Calcd C 78.13 H 6.89 N 4.56, Found C 79.04 H 6.93 N 4.51. IR ( C^H^O , (670.4) Calcd C 78.75 H 7.52 N 4.18, Found C 78.93 H 7.43 N 4.12 . C^H^O , (768.4) Calcd C 74.96 H 5.77 N 10.94, Found C 74.77 H 5.81 N 11, 13 .
4,4'-Bis ( 4-pentylcarbonyloxybenzylideneamino ) -azobenzene
4,4'-Bis ( 4-nonylcarbonyloxybenzylideneamino ) -azobenzene
4,4'-Bis ( 4-undecylcarbonyloxybenzylideneamino ) -azobenzene
4,4'-Bis ( 4-pentylcarbonyloxybenzylideneamino ) -stilbene
D odeeane diacid-bis {4-N -( 4-phenylazophenyl)-iminomethylphenyljester (14)
From 0 Calcd C 75.38 H 6.03 N 10.55, Found C 75.36 H 6.20 N 10.18 . Calcd C 81.63 H 6.33 N 3.66, Found C 81.37 H 6.36 N 3.62 .
Hexanediacid-bis
Dodecanediacid-bis {4-N-(4-styrylphenyl) imino methylphenyljester (18)
From 0.487 g (2.5 mmol) 32 and 0.548 g (1.25 mmol) 39 in toluene for 4 h; m. p.: 300 °C, yellow needles from D M F; yield: 0.72 g (73%).
C54H 52N ,0 4 (792.4) Calcd C 81.77 H 6.62 N 3.53, Found C 81.53 H 6.60 N 3.57. 
